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A patient aged in their mid-70s was admitted due to general
fatigue, face rash, and appetite loss. Splenomegaly and
multiple swollen lymph nodes (LNs) were apparent. Labo-
ratory findings revealed white blood cells 2.74  109/L with
33% lymphocytes, red blood cells 1.94  1012/L, hemoglo-
bin 5.7 g/dL, platelets 48  109/L, lactate dehydrogenase
(LDH) 1008 IU/L (normal, 106e211 IU/L), and soluble
interleukin-2 receptor (sIL-2R) 22,200 U/mL (normal,
145e519 U/mL). Human T-cell leukemia/lymphoma virus
type I and human immunodeficiency virus (HIV) were
negative.
On the 3rd day of admission, peripheral lymphocytes
abruptly increased to 10.23  109/L, followed by spon-
taneous decrease by the 13th day, when the patient suf-
fered from sudden-onset respiratory distress with fever,
hypoxemia, and C-reactive protein elevation. Computed
tomography revealed a diffuse infiltration shadow in the
entire lung (Figure 1A). Unfortunately, we could notabata C, et al., Pneumocystis pn
ing immune reconstitution syndr
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mons.org/licenses/by-nc-nd/4.0/examine the microscopic visualization of Pneumocystis
jirovecii in bronchoalveolar lavage fluid. The serum level
of b-D-glucan was highly elevated (more than 300 pg/mL),
without positive reactivities for Candida species, Asper-
gillus species, mycoplasma, and cytomegalovirus, sug-
gesting P. jirovecii pneumonia (PJP).1 Administration of
9 g of trimethoprimesulfamethoxazole combination
without steroids rapidly ameliorated the symptoms and
laboratory findings.
Left axillary LN biopsy (Figures 1D and 1E) and bone
marrow (BM) aspiration/biopsy (Figures 1FeI) were per-
formed, and the patient was diagnosed as angioimmu-
noblastic T-cell lymphoma (AITL).2,3 However, the
general condition and the laboratory findings including
LDH and sIL-2R were ameliorated spontaneously with
reduced size of LNs.
Three months later, however, the patient suffered from
respiratory distress due to massive left pleural effusion
containing many small- to large-sized lymphoid cells with a
high nuclear-cytoplasmic ratio (Figures 1B and 1J). Chro-
mosomal analysis of both the pleural effusion and BM cells
demonstrated 47,XX,þ5,der(21)t(1;21)(q21;p13)/48,idem,
add(2)(q31),þ21,þ21,-der(21)t(1;21). The monoclonal
expansion of T-cells was confirmed by a T-cell receptor
rearrangement band in the LN, BM, peripheral blood, and
pleural effusion samples by Southern blot hybridization.
Positron emission tomography/computed tomography
findings revealed increased size of LNs and spleen with
strong accumulation of 18F-fluorodeoxyglucose (Figure 1C).
Serum sIL-2R level was 14,700 U/mL. We considered the
exacerbation of AITL, and performed one course of
chemotherapy; however, the patient died 4 months after
first admission (Figure 1K). Autopsy was not performed.
Immune reconstitution inflammatory syndrome (IRIS) is
known to occur in some HIV patients after highly activeeumonia associated with peripheral lymphocytosis in angioimmu-
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Figure 1. Images and clinical course, histological, immunohistochemical, and flow cytometric analysis of the present case.
(A) Chest computed tomography demonstrated diffuse infiltration in the entire lung field on the 13th day after admission; and
(B) massive left pleural effusion 3 months later; (C) 18F-fluorodeoxyglucose positron emission tomography/computed tomography
revealed multiple swollen lymph nodes (LNs) with strong accumulation of 18F-fluorodeoxyglucose in the bilateral cervical,
supraclavicular, axillary, mediastinal, paraaortic, and inguinal regions. The involvement of the spleen was also observed; (D) At low
magnification, the normal architecture of the LN was effaced by the infiltration of polymorphic cells, and no follicles were
observed. High endothelial venules -like vessels were increased [hematoxylin and eosin (H&E) 10]; (E) At high magnification,
proliferation of medium- to large-sized lymphoid cells with a clear cytoplasm (clear cells) could be observed (H&E 40). The cells
were CD3þCD4þ; (F) Bone marrow aspiration revealed the infiltration of small- to medium- sized lymphoma cells (H&E 20);
(G) CD23 staining revealed meshwork of follicular dendritic cells (40); (H) Pleomorphic medium- to large-sized lymphocytes with
abundant basophilic cytoplasm and large vesicular nuclei were also observed, which were positive for CD20 (40); (I) Clear cells
were positive for CD4 (40); some of CD4þ cells were CD10þ and BCL6þ, and some of them were positive for EpsteineBarr virus-
encoded RNA in in situ hybridization; (J) Flow cytometric analysis revealed that the cells from the pleural effusion and bone
marrow were positive for CD2, CD3, CD4, CD5, CD10, CD25, CD43, CD45RO, HLA-DR, and TCR-ab, and negative for CD7, CD8, CD19,
CD20, CD30, CD56, and CD57; (K) Lymphocyte counts (Ly; filled triangle), serum levels of lactate dehydrogenase (LDH; filled
diamond), C-reactive protein (CRP; filled square), and soluble interleukin-2 receptor (sIL-2R; star) are shown.
STZ trimethoprimesulfamethoxazole combination (9 g/d); THP-COP Z pirarubicin hydrochloride on Day 1, vincristine sulfate on
Day 1, cyclophosphamide on Day 1, and prednisolone on Days 1e5.
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+ MODELantiretroviral therapy with an increase of CD4þ cells.4 In
Japan, the mean interval from highly active antiretroviral
therapy to a diagnosis of PJP is 10 days. In the present case,
peripheral lymphocyte count was only 0.74  109/L at
admission. Then, an abrupt increase of peripheral lym-
phocytes on the 3rd day was accompanied by presumed PJP
10 days later, resembling IRIS. PJP is increasingly observed
in HIV-negative immunosuppressed hosts by IRIS associated
with the recovery of the immune system, such as in those
with a reduction of steroids in hematological malignancies,
solid tumors, and collagen diseases.5 The present case
might suggest that IRIS could be accompanied by thePlease cite this article in press as: Tabata C, et al., Pneumocystis pn
noblastic T-cell lymphoma, resembling immune reconstitution syndr
http://dx.doi.org/10.1016/j.jmii.2016.06.006expansion of not only normal CD4þ cells, but also malig-
nant CD4þ cells, and the important role of follicular helper
T cells in an adequate immune response, as AITL originates
from follicular helper T cells.2 Clinicians should be aware of
an IRIS-like phenomenon after transient expansion of ma-
lignant T-cells. The accumulation of similar cases may
elucidate these points.
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